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[SUBJECT OF THE INVENTION] 

^^j^fK^b^: It is highly transparent and not only excels in the 
lc^tL"CV N electromagnetic-wave shielding effect and the 
illH^CD-fe^S antistatic effect, but it becomes as follows. 
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The hue of the transparent image is natural, it 
obtains the transparent electrically conductive 
film excellent also in the durability represented 
by salt water resistance, and the display device 
with which this transparent electrically 
conductive film was formed in the display 
surface. 






1 



[PROBLEM TO BE SOLVED] 

The transparent electrically conductive film 
formed in the display surface of a display device 
is formed of the application of the paint whose 
average particle diameter is 50 nm or less and 
which contains a platinum group metal 
microparticle at least, it has transparent 
conductive layer containing 10 weight % or 
more of platinum group metals. 



[CLAIMS] 





[CLAIM 1] 

A transparent electrically conductive film, which 
is formed of the application of the paint with an 
average particle diameter of 50 nm or less 
which contains a platinum group metal 
microparticle at least, it has transparent 
conductive layer containing 10 weight % or 
more of platinum group metals. 



&&&&& 




[CLAIM 2] 

ifi'pt£<kh/iS7- a transparent electrically conductive film of 
=• ^J^'Ch^t^^Wit't^t^^. Claim 1, in which this platinum group metal is 

ruthenium at least. 








[CLAIM 3] 

ffi'pl&^ki)/*? A transparent electrically conductive film of 
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WJ*-efo&Z.k&1frffl.k1'Z)f%%. Claim 1, in which this platinum group metal is 
^lteffifMliJWftJBIo palladium at least. 



[3ff$Jl4] 

m. 1 OOnm T <Dis V ii % 
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[CLAIM 4] 

A transparent electrically conductive film of 
Claim 1 , in which above-mentioned transparent 
conductive layer was formed of the application 
of the paint which contains a silica microparticle 
with an average particle diameter of 100 nm or 
less within the range of 1 weight% - 60 weight% 
to this platinum group metal microparticle. 



[ft#JC5] 








[CLAIM 5] 

<D±.M io£l$/iZ A transparent electrically conductive film of 

Claim 1, in which one or more layers of 
transparent thin films which have a different 
refractive index from the refractive index of said 








mm* 





transparent conductive layer were provided in 
the upper layer and/or the sublayer of 
transparent conductive layer. 








mmmuo 





[CLAIM 6] 

^jf!^ DflfQj A transparent electrically conductive film of 

1 Claim 1 , in which the transparent thin film which 
ldfEtScCD has a concave-convex was provided in the 

outermost layer of a transparent electrically 
conductive film. 








[CLAIM 7] 

A transparent electrically conductive film of 
Claim 1 , in which a colorant comes to contain in 



one layer of at least any one of 
electrically conductive film. 



transparent 



[ffl*£8] 

tufa it sjc^si 



[CLAIM 8] 

W^^K7(Di^ A display device, in which the transparent 
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thMz.ti^'DM^^Mmfi&i'F electrically conductive film any of said Claim 1 
tMi±.iZ. : fcf&&fot£Z.k% s fcWtki~ Claim 7 was formed on the display surface. 
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[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



[ooo U 



[0001] 






1= 












[TECHNICAL FIELD OF THE INVENTION] 

Particularly this invention has the antistatic 
effect and electromagnetic-wave shielding 
effect which used and were excellent in display 
surfaces, such as a cathode ray tube and a 
plasma display. 

The hue of the transparent image is natural, it is 
related with the transparent electrically 
conductive film excellent also in durability, such 
as salt water resistance, oxidation resistance, 
and ultraviolet ray resistance, and the display 
device in which it formed this transparent 
electrically conductive film to the display 
surface. 



[0002] 



[0002] 



x x ^ m w * * * m k 8* u tts 





[PRIOR ART] 

Now, the cathode ray tube used as TV cathode 
ray tube, a display of a computer, etc. projects a 
character and an image on a display surface by 
letting red and the fluorescent screen which 
emits light green and blue project an electron 
beam, therefore 

Dust attaches with the static electricity which it 
generates in this display surface, and visibility 
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falls, and also there is a concern which radiates 
an electromagnetic wave and affects the 
environment. 

Moreover, also in the plasma display to which 

» 

the application as a flat TV etc. is advanced, 
generating of a static electricity and the 
possibility of electromagnetic-wave radiation 
are pointed out recently. 





[0003] 









[0003] 

In order to solve these problems, on the display 
surface of a display device, it applies the 
applied liquid which distributed microparticles, 
such as silver and gold, in liquid, and dries, or 
the past forms an electroconductive transparent 
metal thin film by the sputtering method or a 
vapor deposition method, it is intending 
electromagnetic-wave shielding, an antistatic, 
and reflection prevention by laminating the 
transparent thin film to which a refractive index 
differs from this in the upper layer and/or the 
sublayer of this transparent metal thin film. 



[0004] 

0»J;U#|£IB¥8- 77832-^ 











[0004] 

In Unexamined-Japanese-Patent No. 8-77832, 
as the transparent electrically conductive film 
excellent in the electromagnetic-wave shielding 
effect and the reflection prevention effect, what 
is made up of a transparent metal thin film by 
the metal microparticle with an average particle 
diameter of 2 - 200 nm which contains silver at 
least, and a transparent coating film which 
differs in a refractive index is proposed. 



[0005] 



[0005] 
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[PROBLEM TO BE SOLVED BY THE 
INVENTION] 

However, by these method, although an 
electromagnetic-wave shielding effect is 
expectable, depending on a metalled 
light-transmission spectrum, absorption arises 
on the specific wavelength of the transmitted 
light, and an electrically conductive film colors, 
into the problem that the hue of the transparent 
image varies unnaturally, the problem of being 

■ 

easy to generate a crack by the scratch strength 
test which rubs the film surface by a metal piece 
etc., and salt water, if it will immerse three days 
or more, the surface-resistance value of an 
electrically conductive film will rise, and an 
electromagnetic-wave shielding effect will fall, in 
use in the place which is easy to be influenced 
by salt mist, such as the seashore, problems, 
such as requiring a caution, were not solved. 
This invention is made in order to solve the 









above-mentioned problem, comprised such that 
therefore, it is highly transparent and the 
objective is excellent in an 
electromagnetic-wave shielding effect and the 
antistatic effect, the hue of the transparent 
£r$l#£~t~ image is natural and it excels also in the 

durability represented by salt water resistance, 
furthermore, it is providing the transparent 
electrically conductive film by which the scratch 
strength has also been improved, and the 
display device with which this transparent 
electrically conductive film was formed in the 
display surface. 



[0006] 



[0006] 



6/6/2005 



8/40 Copyright (C) 2005 The Thomson Corporation 



JP11-25759-A 









tfc&#50nmEJlT©*I>>!i:<£fc S 






% ~ 6 0 S * % © IS 6B T? -a 
iir/*^«:T®(cr±. flu IBS 






i m w m mm (D ft m t » , 



fc^ igj ft £r$Hfti~ -5 , 



[MEANS TO SOLVE THE PROBLEM] 

This invention in order to solve the 
above-mentioned problem, in Claim 1, it is 
formed of the application of the paint with an 
average particle diameter of 50 nm or less 
which contains a platinum group metal 
microparticle at least, it provides the transparent 
electrically conductive film which has 
transparent conductive layer containing 10 
weight % or more of platinum group metals. 
In the above, as for this platinum group metal, it 
is desirable that it is ruthenium at least. 
Or as for this platinum group metal, it is 
desirable that it is palladium at least. 
In the above, as for transparent conductive 
layer, it is desirable to be formed of the 
application of the paint which contains a silica 
microparticle with an average particle diameter 
of 100 nm or less within the range of 1 weight% 
- 60 weight% to the above-mentioned platinum 
group metal microparticle. 
In the above, it is desirable that one or more 
layers of transparent thin films which have a 
different refractive index from the refractive 
index of said transparent conductive layer are 
provided in the upper layer and/or the sublayer 
of transparent conductive layer. 
It is desirable that the transparent thin film 
which has a concave-convex is provided in the 
outermost layer of said transparent electrically 
conductive film. 



The thing of said transparent electrically 
conductive film which the colorant contains in 
any or one layer at least is desirable. 
It also sets this invention in Claim 8, the 
transparent electrically conductive film any of 
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the above provides the display device formed 
on the display surface. 



[0007] 



[0007] 



n -tm^ (Dm m mmm^m 

♦ 



[EMBODIMENT OF THE INVENTION] 

Hereafter, it specifically demonstrates 
Embodiment of this invention. 
The present inventors is as a metal 
microparticle as a result of earnest research 
about the transparent electrically conductive 
film formed by applying the paint containing a 
metal microparticle that it should provide the 
reflection prevention effect and an 
electromagnetic-wave shielding effect excellent 
in the display surface of a display device, using 
platinum group metals, such as ruthenium, 
palladium, platinum, rhodium, iridium, and 
osmium, found out the very effective thing from 
a viewpoint of the nature of the hue of the 
transparent image, the chemical stability 
represented by salt water resistance, and 
economical efficiency, and it reached this 
invention. 

This platinum group metal microparticle can 
form the transparent electrically conductive film 
of uniform thickness easily by applying to the 
display surface of a display device the 
water-based liquid which dispersed this 
colloidally. 



[00081 




[0008] 

It is obtained by applying the paint containing at 
least the above-mentioned platinum group 
metal microparticle with an average particle 
diameter of 50 nm or less, the display device of 
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this invention with which the transparent 
electrically conductive film containing 10 

» 

weight % or more of platinum group metals was 
formed on the display surface, the outstanding 
antistatic effect and electromagnetic-wave 
shielding effect which is objective of the 
invention were found by present, then there 
being both, no disorder of the hue which it gives 

♦ 

to the transparent image, since the specific 
wavelength of a visible light has little 
absorption, and having the resistance of 
practically sufficient level also to salt water. 



[0009] 

#> ic#3s w ©aw ^mflitfeo 



[0009] 

It applies the paint containing said platinum 
group metal microparticle with an average 
particle diameter of 50 nm or less on a base, if it 
prints and forms into a film at the temperature of 
150 degree C-250 degree C after drying, since 
the average particle diameter of a metal 
microparticle is 50 nm or less, although baking 
temperature is low as mentioned above, a metal 
particle unites mutually, it forms the metal thin 
film which continued partially at least. 
For this reason, if it is in the transparent 
electrically conductive film of this invention, 
distantly high electroconductivity is acquired 
rather than obtained, when a metal 
microparticle only contacts, the antistatic effect 
and the electromagnetic-wave shielding effect 
are not only as a result excellent, but it 
becomes as follows. 

A transparent electrically conductive film also 
with high transparency is obtained. 



[0010] 



[0010] 
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&W.ffi±ti&ffeiz1XlZ-XW&fcM The electroconductive ability of a transparent 

electrically conductive film required in order to 
©2SH'l£t£F±Tf£ demonstrate an electromagnetic-wave shielding 

effect in addition to an antistatic function is 






S = 50+10log(l/pf) + 
1.7W"(f//>) ••5^1 

S(dB) 







expressed by the following formula 1. 

S=50+10log(1-/(rho)f)+1 .7t 
SQUARE-ROOT-OF (f/(rho))... Formula 1 
In the Formula, s (dB) 
Electromagnetic-wave shielding effect, 



p (Q-cm) 









f (MHz) 

t(cm) ^fEHIGD, 
XhZ> 0 rr-Cffllfftli, ftiSii^ 

0>ft;&&>P>l m m (1 X lO^cm) U 

*I^tUi*M«$)j|?:Sfii£ 

flaw rteo i # x 

#5o 



(rho) (OMEGA) (-cm); Volume resistivity of 
an electrically conductive film, f (MHz); 
Electromagnetic wave frequency 
And 

T (cm) ; Film thickness of an electrically 
conductive film 
They are these. 

Since it is desirable that film thickness t 
considers it as the below 1 -micrometer 
(TlO^cm) degree from a viewpoint of a 
transmissivity, if the item which contains film 
thickness t in Formula 1 is disregarded, it can 
express the electromagnetic-wave shielding 
effect S with a following formula 2 
approximately. 



S = 50 + lOlog (1/ p f) S=50+10log (1-/(rho)f)... Formula 2 

5^2 



[0011] 

S (dB) flt#*:#v>l3: 

«««aHra»*w\ s>3 

OdB Xhtl&ftlfas HlCS>60 






[0011] 

Here, the electromagnetic-wave shielding effect 
of S (dB) is so large that a value is large. 
Generally, an electromagnetic-wave shielding 
effect is validity if it is S> 30dB, if it is 
furthermore S> 60dB, it will be considered that it 
is superior. 
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tt— j&(£10kHz~1.000MHz 

#m m « turn ( P ) r±, <t d & v > 








Moreover, generally let the frequency of the 
electromagnetic wave used as a control subject 
be the range of 10kHz - 1000MHz, as a 
transparent electrically conductive film being 
electroconductive, the volume-resistivity value 
((rho)) of 10 3 (OMEGA)-cm or less is needed. 
That is, the volume-resistivity value ((rho)) of a 
transparent electrically conductive film can 
shield effectively the electromagnetic wave of a 
frequency with the lower more extensive one. 
In order to fulfill this condition, it is necessary to 
let a transparent electrically conductive film 
contain 10 weight % or more of the 
above-mentioned platinum group metals. 
If the content of a platinum group metal is less 
than 10 weight%, electroconductivity falls, it 
becomes difficult to acquire an essential 
electromagnetic-wave shielding effect. 



[0012] 

SltteJttt*#Hii-5t. 200n 



[0012] 

After fulfilling the above-mentioned conditions, 
when transparency and the reflection 
prevention property are considered, as for the 
film thickness of a transparent electrically 
conductive film, it is desirable to be referred to 



t*otk Miblfc©IBBflH§£ as 200 nm or less. 



Even if the obtained transparent electrically 
conductive film is a smooth coating film, the 
coating film which has the network structure of 
an uneven shape may be sufficient as it. 



[0013] 



[0013] 

As for particularly the platinum group metal that 
it uses for the transparent electrically 
conductive film of this invention, it is desirable 



V \> tMl© *P "Ck^x^^ that they are ruthenium or palladium. 
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(CloV^-Ct>400nm~700nm 








Ruthenium and palladium are comparatively 
cheap among a platinum group metal. 
A chemical stability has salt water resistance 
sufficient high practically, since the optical 
absorption peak of a specific wavelength does 
not exist in a 400 nm - 700 nm visible light 
region in a hue surface, since the transparent 
image does not color unnaturally but it is further 
easy to unite a metal microparticle at the time of 
film-forming, it can improve electroconductivity 
further, maintaining high transparency. 



[00141 

*&w<Dmmmmtt. nine© 








<5o 



[0014] 

In addition to the above-mentioned platinum 
group metal, the transparent electrically 

* 

conductive film of this invention may contain 
another metal, for example, silver, gold, copper, 
nickel, etc. 

Particularly silver can be obtained as a colloidal 
dispersion comparatively easily, and cheaply, 
electroconductivity is high and it excels in 
antistatic property and an electromagnetic-wave 
shielding. 

It is effective to draw down the cost of a 
transparent electrically conductive film further, 
maintaining electroconductivity. 
When silver is independently used as an 
electroconductive material of a transparent 
electrically conductive film, since salt water 
resistance is bad, there is no durability. 
However, if it uses with a platinum group metal, 
it will alloy at the baking temperature at the time 
of film-forming, it becomes a chemically stable 
electroconductive material. 



[0015] 



[0015] 
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When using metals other than these platinum 
group metals with a platinum group metal, the 
paint which considers it as the paint containing 
both a platinum group metal microparticle and 
the above-mentioned metal microparticle, or 
contains a platinum group metal microparticle 
can form a transparent electrically conductive 
film by applying to a base the paint which 
contains said metal microparticle whose 
average particle diameter is 50 nm or less as a 
separate paint. 



[0016] 




[0016] 

itf^fezi^cJOx. If the paint which contains a silica microparticle 

with an average particle diameter of 1 00 nm or 
less within the range of 1 weight% - 60 weight% 
to this platinum group metal microparticle is 
used in addition to the above-mentioned 



fcttLXlMM%~60MA%<D 



mwfr^iz.ttLX2omm%~4 

0ifi%<z>t&fflftT~^r£-£5c: 



platinum group metal microparticle, the film 
strength of the obtained transparent electrically 
conductive film will improve remarkably, a 
transparent electrically conductive film with high 
scratch strength is obtained. 
Moreover, when providing one or more layers of 
transparent thin films which have a different 
refractive index from the refractive index of this 
transparent electrically conductive film in that 
upper layer and/or sublayer by letting a 
transparent electrically conductive film contain 
silica microparticles, since compatibility with the 
silica-type binder component of a transparent 
thin film is good, there is also an advantage 
which the adhesiveness of both films improves. 
The scratch strength is improved further. 
As for silica microparticles, it is desirable to 
make it contain within the range of 20 weight% - 
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40 weight% to a platinum group metal 
microparticle from a viewpoint which reconciles 
an improvement and electroconductivity of the 
film strength. 



[0017] 



[0017] 

The transparent electrically conductive film of 
this invention aims at the film strength or an 
electroconductive improvement other than the 
above-mentioned component, if-necessary 
other component, for example, an oxide, 
complex oxide or nitride, such as a silicon, 
aluminum, the zirconium, cerium, titanium, a 
yttrium, zinc, magnesium, an indium, a tin, 
antimony, and a gallium, and the inorganic 
microparticles which have particularly the oxide, 
complex oxide, or the nitride of an indium or a 
tin as a main component, organic-type synthetic 
resins, such as the polyester resin, an acrylate 
resin, an epoxy resin, a melamine resin, a 
urethane resin, a butyral resin, and ultraviolet 
curing resin, the hydrolysate of metal alkoxides, 
such as a silicon, titanium, and zirconium, or 
organic-inorganic type binder component, such 
as a silicone monomer and a silicone oligomer 
These etc. may be included. 



[0018] 




h 




[0018] 

In order to apply on a base the 
above-mentioned paint which contains a 
platinum group metal microparticle at least, 
each usual thin film application technique, such 
as a spin coat method, the roll-coating method, 
a spray method, the burr coating method, a dip 
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method, the meniscus coating method, and a 
gravure method, can use it. 
Among this, since a spin coat method can form 
the thin film of in a short time uniform thickness, 
it is the especially preferable applying method. 
It dries a coating film after an application, by 
baking at 150 degree C-250 degree C, 
transparent conductive layer is formed on the 
surface of a base. 



[00191 







liTII 






<5o 



[0019] 

As for the transparent electrically conductive 
film of this invention, it is desirable that one or 
more layers of transparent thin films which have 
a different refractive index from the refractive 
index of transparent conductive layer are 
provided in the above-mentioned upper layer 
and/or the above-mentioned sublayer of 
transparent conductive layer. 
By this, it can remove or alleviate the outdoor 
daylight reflection in the interface of a 
transparent electrically conductive film. 



[00201 







[0020] 

Since it not only prevents the interface reflection 
in a multilayered film, but the effect which 
protects the surface from external force is 
anticipated when it uses for the display surface 
of a display device, as for a transparent thin 
film, it is desirable to provide the transparent 
thin film which has practically sufficient strength 
in the upper layer of transparent conductive 
layer. 



[0021] 





[0021] 

WbVX As a raw material which forms a transparent 
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thin film, they are thermoplastic, such as 
polyester resin, an acrylate resin, an epoxy 
resin, and a butyral resin, thermosetting, or a 
light and an electron-beam setting resin, for 
example.; 

Hydrolysate of metal alkoxides, such as a 

silicon, aluminum, titanium, and zirconium; 

A silicone monomer or a silicone silicone 



if $fc!4 




a UTffl V ^ oligomer etc. is used individually, or in mixture. 



[0022] 









io 2 mm&&i£iMzm&<DWk 

M (OR) m R n 

(5t«K MfiSi-CfeD, RfiCi ~ 
C 4 ©771"*/l'£"C&?K mf41~ 
4<Dg|fc-T?£>^ n|40~3© 
t?£><9, ^Om + nl44t*fc5)t* 

5 0 £©{"fc-&4&©0»Jtl/C fief 

K^MfS^WSiCOCaHs) 



[0022] 

fis ^© The membranous surface hardness of an 

especially preferable transparent thin film is 
high, and a refractive index is the thin film of 
comparative low Si02. 

As the example of the raw material which can 
form this Si02 thin film, for example, it can 
mention one sort, or the blend more than it of 
the compound expressed with 
following-Formula M(OR) m R„, or its 
partial-hydrolysis thing. 
(In the Formula, M is Si. 

R is the alkyl group of Ci -C4 . 
M is the integer of 1-4. 
N is the integer of 0-3. 
And m+n is 4). 

As an example of this compound, it is 
particularly a tetra-ethoxy silane (Si (OC2Hs)4 ) is 
suitably used from a viewpoint of a thin film 
formation, transparency, bondability with 
transparent conductive layer, the film strength, 
and the reflection prevention capability.). 



[0023] 




14, mm 





[0023] 

As long as it can set the above-mentioned 
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transparent thin film as a different refractive 
index from a transparent electrically conductive 
film, it may contain the precursor which can 
form these by baking, such as various resin, a 
metallic oxide, complex oxide, or nitride. 



[0024] 





Wk*M$L-$-Z>^bfrX%Z><DXm 
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[0024] 

It can perform formation of a transparent thin 
film by the method of applying uniformly the 
applied liquid (paint for transparent thin films) 
containing the above-mentioned component, 
and forming it into a film like the method used 
for formation of a transparent electrically 
conductive film. 

Each usual thin film application technique, such 
as a spin coat method, the roll-coating method, 
a spray method, the burr coating method, a dip 
method, the meniscus coating method, and a 
gravure method, can use an application. 
Among this, since a spin coat method can form 
the thin film of in a short time uniform thickness, 
it is the especially preferable applying method. 
It dries a coating film after an application, a 
transparent thin film is obtained by baking at 
150 degree C-250 degree C. 



[0025] 













Xi 







[0025] 

Generally, since the interface reflection 
prevention ability in a multilayered film is 
decided by the refractive index, the film 
thickness, and the number of the laminate thin 
films of a thin film, also in the transparent 
electrically conductive film of this invention, the 
effective reflection prevention effect is acquired 
by considering the number of laminated film and 
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designing suitably the thickness of a 
transparent electrically conductive film and a 
transparent thin film. 

In the multilayer film which has the reflection 
prevention ability, when making into (lambda) 
the wavelength of the reflection light which it is 
going to prevent, if it is anti-reflective coating of 
two laminations, it can prevent reflection 
effectively by each making a high 
refractive-index layer and a low refractive-index 
layer into (lambda)/4, (lambda)/4 or (lambda)/2, 
and the optical film thickness of (lambda)/4 from 
the base side. 

Moreover, if it is anti-reflective coating of three 
laminations, to make it the order of an in 
refractive-index layer, a high refractive-index 
layer, and a low refractive-index layer with 
(lambda)/4, (lambda)/2, and the optical film 
thickness of (lambda)/4 from the base side will 
be validated. 



[0026] 









[0026] 

^rtt If the ease and economical efficiency on 
manufacture are particularly considered, a 





Id iSJf ^#*J£3&&tl{S;<> K refractive index is comparatively low in the 

upper layer of transparent conductive layer, and 
it is suitable for it to form the SiC>2 film 
(refractive index 1.46) which has hard-coat 
property by the film thickness of (lambda)/4. 



(IJfffl. 46) £ X /4<DMW-X* 
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[0027] 

The transparent electrically conductive film of 
this invention which is made up of two or more 
layers containing transparent conductive layer 
may perform baking of transparent conductive 
layer and the above-mentioned transparent thin 
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film one by one, or simultaneously. 
For example, it applies the paint for transparent 
electrically conductive film to the display surface 
of a display device, it applies the paint for 
transparent thin films to the upper layer, it is 
package fired at the temperature of 150 degree 
C-250 degree C to after drying, and it forms 
transparent conductive layer and a transparent 
thin film simultaneously, it is sufficient to form a 
low reflective transparent electrically conductive 
film. 



[00281 










* 






[0028] 

It is desirable to provide the transparent thin film 
which has a concave-convex in the outermost 
layer of said transparent electrically conductive 
film. 

The transparent thin film which has this 
concave-convex scatters the surface reflection 
light of a transparent electrically conductive film. 
It is effective in giving the glare-resistance 
excellent in the display surface. 



[0029] 






[0029] 

The colorant may contain in one layer of at least 

any one of the transparent electrically 

conductive film of this invention. 

This colorant is used for an improvement of the 

contrast of the transparent image, and the color 

adjustment of the transmitted light and reflection 

light. 

As this colorant, for example, organic and 
inorganic pigments, such as a mono-azo 
pigment, a quinacridone, an iron oxide yellow, a 
disazopigment, a phthalocyanine green, a 
copper phthalocyanine blue, cyanine blue, a 
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flavanthrone yellow, dianthraquinolyl red, 
Indanthrone blue, a thioindigo Bordeaux, a 
perinone orange, a perylene scarlet, Perylene 
Red 178, a Perylene Maroon, a dioxazine violet, 
an iso indoline yellow, a nickel nitroso yellow, a 
madder lake, a copper azomethine yellow, an 
aniline black, an alkali blue, zinc white, a 
titanium oxide, a red oxide rouge, a chrome 
oxide, a black synthetic oxide, a titan yellow, 
cobalt blue, cerulean blue, a cobalt green, an 
alumina white, a viridian, a cadmium yellow, 
cadmium red, vermilion, lithopone, a chrome 
yellow, a molybdate orange, zinc chromate, the 
calcium sulfate, the barium sulfate, a calcium 
carbonate, the ceruse, a ultramarine blue 
pigment, manganese violet, cobalt violet, 
emerald green, a navy blue, a carbon black, 
and azo dyes, an ahthraquinone dye, an 
indigpid dye, a phthalocyanirie dye, carbonium 
coloring matter, quinone imine coloring matter, a 
methine dye, a quinoline dye, a nitro dye, a 
nitroso dye, benzoquinone coloring matter, 
naphthoquinone coloring matter, naphthalimido 
coloring matter, perinone coloring matter 
It can mention coloring matter, such as these. 
It can use these colorants independently or in 
combination of 2 or more type. 



[00301 [0030] 

ffl v ^^^M<OWW,tWit^ ttfc The kind and quantity of the colorant to be used 
^^ItJ^W^^^&Sl^ should be suitably chosen corresponding to the 
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optical film property of a corresponding 
transparent electrically conductive film. 
Generally the absorbence A of a transparency 
thin film is expressed with a following formula. 
A=logio(lo/l=(epsillon)CD 
In the Formula, io ; incident light, i; transmitted 
light, c; color density, d; optical distance, 
(epsilon); the molar absorption coefficient. 



[0031] 

0004~3abs.©i5fflrt^^5<t9 






a 




T20 




ft, &JR©-£*ri;fc*l'L 




KT*TS-fc#«P*U\ 10 








f' 




[0031] 

Generally in the transparent electrically 
conductive film of this invention, the colorant of 
(epsilon)>10 is used for the molar absorption 
coefficient. 

Moreover, the blending quantity of a colorant 
changes depending on the molar absorption 
coefficient of the colorant to be used. 
However, it is desirable that it is quantity that 
generally the absorbence A of the laminated film 
which mixed the colorant, and a single layer film 
becomes within the range of 0.0004-3abs. 
When these conditions are not fulfilled, 
transparency and/or the reflection prevention 
effect fall. 

When the above-mentioned colorant is mixed 
with transparent conductive layer, the blending 
quantity is 20 weight% or less to a metal 
content, it is desirable to consider it particularly 
as 10 weight% or less. 

An electroconductive decline will be observed if 
10 weight% is exceeded, if 20 weight% is 
exceeded, it will interfere with an 
electromagnetic-wave shielding effect. 



[0032] 

#35 BH® 





[0032] 

f± N ifjfS©{pJ It has come to form the transparent electrically 
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conductive film any of the above as for the 
display device of this invention on the display 
surface. 

Since electrical charging of a display surface is 
prevented, as for this display device, dust etc. 
does not attach to an image display surface, but 
since an electromagnetic wave is shielded, 
various kinds of electromagnetic interferences 
are prevented, since it excels in the 
transparency, an image is bright, and the hue of 
the transparent image is natural. 
Since film thickness is uniform, the appearance 
of a display surface is good. 
And durability is high even if it is in environment 
which is exposed to salt mist, since salt water 
resistance is high. 

Moreover, if the transparent thin film which has 
the above-mentioned transparent thin film 
and/or concave-convex other than transparent 
conductive layer is formed, the reflection 
prevention effect and/or glare-proof effect with 
respect to outdoor daylight will also be acquired. 



[00331 



[0033] 





&tfct, 0. 024^y^/V/l©7K* 



[EXAMPLES] 

Hereafter, an Example 
demonstrates this invention. 



specifically 



This invention is not limited by these Examples. 
As a stock solution common to an Example and 
Comparative Example, it prepared the following. 
(Ruthenium hydrosol) 

It mixes the ruthenium-chloride aqueous 
solution of the 0.15 millimole / 1, and the sodium 
borohydride aqueous solution of the 0.024 
millimole / I, it concentrates the obtained 
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colloidal dispersion, it obtained the hydrosol 
containing a 0.198 mol/l njthenium 
microparticle. 

The average particle diameter of ruthenium 
microparticles was 20 nm. 
(Palladium hydrosol) 

It mixes the aqueous solution containing 
palladium chloride of the 0.15 millimole / 1, and 
the sodium borohydride aqueous solution of the 
0.024 millimole / 1, it concentrates the obtained 
colloidal dispersion, it obtained the hydrosol 
containing a 0.189 mol/l palladium 

» 

microparticle. 

The average particle diameter of palladium 
microparticles was 10 nm. 
(Silver hydrosol) 

In the state which maintained the aqueous 
solution (60g) in which it dissolved the 
sodium-citrate dihydrate (14g) and the ferrous 
sulfate (7.5g) at 5 degrees C, it adds the 
aqueous solution (25g) which dissolved silver 
nitrate (2.5g) in this, a dark reddish-brown silver 
sol is obtained. 

After removing an impurity ion by rinsing the 
silver sol by centrifugation, it obtained the 
hydrosol which contains a 0.185 mol/l silver 
microparticle by adding the purified water. 
The average particle diameter of silver 
microparticles was 10 nm. 



._ , . . . -yv 

30J 

i/Ts(0. 8g)<t0. lN4ftift(0. 8 
g)t^^T/^~ /W98. 4g) 



(Colloidal silica) 

"Silicadol 30" by Nippon Chemical Industrial 
Co., Ltd. 

((A) Transparent thin film paint) 

It mixes a tetra-ethoxysilane (0.8g), 0.1N 

hydrochloric acid (0.8g), and ethyl alcohol 
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(98.4g), it forms the uniform solution. 

((B) Concavo-convex transparent thin film paint) 

It mixes a tetra-ethoxysilane (3.0g), 0.1N 

■ 

hydrochloric acid (10g), and ethyl alcohol 
(87.0g), it forms the uniform solution. 



[0034] 

(2II&#J1) 







40g 

<< y t° p t° T /v 3 — 



10g 



[0034] 

(Example 1 ) 
Manufacture 



of 



electrically-conductive-film paint : 

Ruthenium hydrosol 

Isopropyl alcohol 10g 



transparent 



40g 



=t p <i ? /V *s V # Colloidal silica 



0. 8g 

f /P 7 ^ 



49. 2g 






^ t I: S f t 5) 

(BRANSON ULTRASONICS |± 

/100-Cfco/Co 



0.8g 

Ethyl alcohol 49.2g 
It mixes the above-mentioned component, it 
disperses the obtained mixed liquid by an 
ultrasonic disperser (made by BRANSON 
ULTRASONICS "Sonifier 450"), it prepared the 
transparent electrically-conductive-film paint. 
The SO2/RU weight ratio in a paint was 30/100. 



[0035] 



[0035] 

Film-forming: Use a spin-coater for the display 
surface of a cathode ray tube, and apply the 
above-mentioned transparent 
electrically-conductive-film paint to it, after 
drying, it applies similarly the above-mentioned 
transparent thin film paint A to this coated 
surface using a spin-coater, it puts this cathode 
ray tube into drying machine, by baking for 1 



6/6/2005 



26/40 Copyright (C) 2005 The Thomson Corporation. 










[0036] 
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/V f = A * 14 y yV 



40g 
lOg 



hour, treating at 150 degrees C, and forming a 
low reflective transparent electrically conductive 
film, it made the cathode ray tube of Example 1 
which has reflection prevention and a high 
electrically conductive film. 



[0036] 

(Example 2) 
Manufacture 



of 



electrically-conductive-film paint : 

Ruthenium hydrosol 

Isopropyl alcohol 10g 



transparent 



40g 



n p 4 /v is ]} jj Colloidal silica 



0. 8g 

"f- JV T /V =r 



— JV 

49. 2g 

ULtc 0 M-"4K£>Si0 2 /Ru 
itfi30/100T'fcofc 0 








0.8g 

Ethyl alcohol 49.2g 
It mixes the above-mentioned component, it 
treated like Example 1 and prepared the 
transparent electrically-conductive-film paint. 
The SiC-2 /Ru weight ratio in a paint was 30/1 00. 



[0037] 



A 
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[0037] 

Film-forming: Use a spin-coater for the display 
surface of a cathode ray tube, and apply the 
above-mentioned transparent 
electrically-conductive-film paint to it, after 
drying, it applies similarly the above-mentioned 
transparent thin film paint A to this coated 
surface using a spin-coater, furthermore, in 
order to form a transparency concave-convex 
layer, it sprays and laminates the 
above-mentioned concavo-convex transparent 
thin film paint B by spray, it puts this cathode ray 
tube into drying machine, by forming the 
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transparent electrically conductive film of three 
laminations which bake for 1 hour and it treats 
at. 150 degrees C and by which the 
transparency concave-convex layer was formed 
in outermost layer, it made the cathode ray tube 
of Example 2 which has a glare-resistance, 
reflection prevention, and a high electrically 
conductive film. 



[00381 









40g 

y y p fc° ;V T /V 
10g 



[0038] 

(Example 3) 
Manufacture 



of 



electrically-conductive-film paint : 

Palladium hydrosol 

Isopropyl alcohol 10g 



transparent 



40g 



n n «i & /V %/ ]} jj Colloidal silica 



0. 8g 

^ ;V T /V rr 



49. 2g 





^LtCo M^cDSi0 2 /Pd 
itfi30/100-efcofc e 







0.8g 

Ethyl alcohol 49.2g 
It mixes the above-mentioned component, it 
treated like Example 1 and prepared the 
transparent electrically-conductive-film paint. 
The Si02/Pd weight ratio in a paint was 30/100. 
Film-forming: It made the cathode ray tube of 
Example 3 which treats like Example 1 and has 
reflection prevention and a high electrically 
conductive film using the above-mentioned 
transparent electrically-conductive-film paint. 



[0039] 

( 





mm 
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38g 

£1 * 



[0039] 

(Example 4) 
Manufacture 



of 



electrically-conductive-film paint 

Ruthenium hydrosol 

Silver 



transparent 



38g 

hydrosol 
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m 
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Isopropy I alcohol 1 0g 

Colloidal silica 0.8g 
Ethyl alcohol 49.2g 
It mixes the above-mentioned component, it 
treated like Example 1 and prepared the 
transparent electrically-conductive-film paint. 
The SiC*2 / (Ru+Ag) weight ratio in a paint was 
30/100. 







Film-forming: It made the cathode ray tube of 
Example 4 which treats like Example 1 and has 
reflection prevention and a high electrically 
conductive film using the above-mentioned 
transparent electrically-conductive-film paint. 



[0040] 

( 





mm* 









jv *r =■ V A 7k ft y ' jv 



40g 

y 7" a k' /V 7 /V 3 

10g 



[0040] 

(Example 5) 
Manufacture 



of 



transparent 



electrically-conductive-film paint : 

Ruthenium. hydrosol 

Isopropyl alcohol 10g 



40g 



/V 7 >V 



50g 












Matt it , m 








jv Ethyl alcohol 50g 

It mixes the above-mentioned component, it 
treated like Example 1 and prepared the 
transparent electrically-conductive-film paint. 
Film-forming: It made the cathode ray tube of 
Example 5 which treats like Example 1 and has 
reflection prevention and a high electrically 
£r conductive film using the above-mentioned 





ii 
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transparent electrically-conductive-film paint 



[0041] [0041] 

(ttMtffll) (Comparative Example 1) 

gjffjagllflitifef £>MM : Manufacture of a transparent 

$S tK y electrically-conductive-film paint : 

40g Silver hydrosol 40g 

-f y 7" d t" /V 7 /V 3 — Isopropyl alcohol 10g 

10g 



•31 f- /V T J\> =i — /V 
50g 









Ethyl alcohol 50g 
It mixes the above-mentioned component, it 
treated like Example 1 and prepared the 
transparent electrically-conductive-film paint. 
Film-forming: It made the cathode ray tube of 
Comparative Example 1 which treats like 
Example 1 and has reflection prevention and a 
high electrically conductive film using the 
above-mentioned transparent 
electrically-conductive-film paint. 



[0042] 

(tmM2) 



mm 






& 

40g 

Z2 P 

0. 8g 




14 



4 ? y 



[0042] 

(Comparative Example 2) 
Manufacture of a 

/V electrically-conductive-film paint 
Silver hydrosol 

ts Colloidal silica 



transparent 



40g 



0.8g 



■i y -f p fc° /V T /V 3 — /V Isopropyl alcohol 10g 

10g Ethyl alcohol 49.2g 

x f /V 7 /l/ ^ ^ /V It mixes the above-mentioned component, it 

49. 2g treated like Example 1 and prepared the 

±fEtf)j&^£jS!i a^L, 1 <!r transparent electrically-conductive-film paint. 

H#fc&aLTSW#«WSW The Si0 2 /Ag weight ratio in a paint was 30/100. 

^IHSSfUfco ^5jsfcfi©si02 /Ag Film-forming: It made the cathode ray tube of 
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Comparative Example 2 which treats like 
Example 1 and has reflection prevention and a 
high electrically conductive film using the 
above-mentioned transparent 
electrically-conductive-film paint. 



[00431 

(Jfc80»J3) 



Pj2 








[0043] 

(Comparative Example 3) 
Manufacture of 




1. 5g 

€10. 01 urn) 



a transparent 
yMibxZWfoM electrically-conductive-film paint : 

Antimony dope tin-oxide fine powder 1 .5g 
(The Sumitomo Osaka Cement make, average 
particle diameter of 0.01 micrometer) 





V ~f 7 v V Carbon black 



0. 3g 

{^mcmm, tma-iooj) 

4 y ~f n tf /V T /V =i — ;V 
10g 

rf *$■ A* -fe vx y ~f 

lOg 



(The Mitsubishi 
"MA-100") 
Isopropyl alcohol 
Butyl cellosolve 



0.3g 

Chemical Corp. make, 



10g 



10g 



tK Purified 



78. 2g 








water 



78.2g 

It mixes the above-mentioned component, it 
treated like Example 1 and prepared the 
transparent electrically-conductive-film paint. 
Film-forming: It made the cathode ray tube of 
Comparative Example 3 which treats like 
Example 1 and has reflection prevention and a 
high electrically conductive film using the 
above-mentioned transparent 
electrically-conductive-film paint. 



[0044] [0044] 

(WfaW&lkffl&g ±.\Z3&&& (Evaluation measurement) 
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It measures the capability of the low reflective 
transparent electrically conductive film formed 
on the cathode ray tube by a following 
apparatus or the following method, moreover, 
the visual-observation evaluated the 
appearance. 

Surface resistance : "Loresta AP" (4 
terminal method) by Mitsubishi Petrochemical 
Co., Ltd. 

Electromagnetic-wave shielding: Calculate by 
said Formula 1 on a 0.5MHz reference 



standard. 

Salt water resistance 



0.5MHz 



electromagnetic-wave shielding effect three 
days after a salt water immersion 



Scratch test: Under a 1kg load, rubbing and a 

wound are attached in the film surface by a part 

for the metal department at the front end of a 

mechanical pencil, and a visual-observation 

evaluates condition. 

CIRCLE; 

With no wound 

TRIANGLE; 

It is a damage a little. 
*. 

Damage 






Transmittance 



: "Automatic Haze Meter 



r Automatic Haze Meter Hill 
DPJ 




HIM DP" by a Tokyo-Denshoku company 
Haze : "Automatic Haze meter Hill DP" 
JR H tfc §£ by a Tokyo-Denshoku company 
r Automatic Haze meter Hill Gloss : variable angle glossmeter 

"MODEL TC-108D" incidence angle by a 
Tokyo-Denshoku company of 60 degrees 
Transparency rate difference : It searched 



DPJ 

3feiRfKMODEL TC-108DJ A 
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for the difference of the maximum transmittance 

in visible region, and the minimum 

transmittance using the Hitachi "U-3500" type 

recording spectrophotometer. 

(A transmittance becoming more nearly flat, so 

that the maximum-minimum transparent rate 

difference in visible region is small.) 

The hue of the transparent image constitutes 

clearness. 

By 10 % or less, the color of the transparent 
image particularly approximates black, and it 
comes to have more advanced clearness. 



is i s it 







GAMMASCIENTIFIC 
rMODELC-11J 

rCR-300j 

(CIE ^fcSS&teJEU CIE #, 
ia»C^3tt5&-fe^(x = 0. 313 
7, y = 0. 3198)^P>©Xtx©Sg 
St£Ax, Ay^ffll^(Ax 2 
+ Ay 2 )tmVfc 0 ZtUZM, f 
( Ax 2 + Ay 2 )<D^.&£W0\\Z. 

iEv^t>©B^SItfe^fife, -tin 



Luminous reflection factor The product made 

by EG&G GAMMASCIENTIFIC "MODEL C-11" 

Reflected color : "CR-300" by Minolta 

Camera Co., Ltd. 

(Using a CIE colorimetric system.) 

It expressed the distance of the offset from the 

white point (x= 0.3137, y= 0.3198) in a CIE 

chromaticity diagram as SQUARE-ROOT-OF 

(DELTA) (x 2 +(DELTA)y 2 ) using x (DELTA) and y 

(DELTA). 

Thereby, the value of SQUARE-ROOT-OF 
(DELTA) (x 2 +(DELTA)y 2 ) constitutes a thing 
near the natural light to white, i.e., an eye, in 
which the thing nearer to "0" has a gentler 
reflected color. 

Visibility : comprehensive evaluation 

containing low reflectivity ability, a reflected 
color, and the transparent color 



O 

OA;Wff 
A ;<sj 



CIRCLE ; good 
CIRCLETRIANGLE; slightly good 
TRIANGLE ; possible 
TRIANGLE*; somewhat poor 
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W±©i¥ffiKil©F*U fydMik^ 1 A physicochemical test result is shown in Table 

&)^%k1fe%k$:%:Hc^ 1 among the above evaluation tests, and an 

%k%v^$:^:2\Z7Fir 0 optical test result is shown in Table 2. 

[0045] [0045] 

[^1] [TABLE 1] 







0.5MHz 
(dB) 


(dB) 




loan 


3X10 3 


72.1 


72.1 


O 




2X10 3 


74.0 


74.0 


O 




1X10 3 


77.0 


77.0 


o 




2X1 0 3 


74.0 


73.4 


o 




3X10 3 


72.1 


72.1 




Jfcttflll 


2X1 0 2 


84.1 


16.9 






3X1 0 2 


82.2 


13.9 


o 




4X1 0 7 


30.9 


30.9 


A. 





Surface 

resistance 

(Ohms/square) 


0.5MHz 

electromagnetic 
wave shielding 


Salt water 
resistance 


Scratch test 


Example 1 










Example 2 










Example 3 










Example 4 










Example 5 










Comparative 1 
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The cathode ray tube of Example 1- Example 5 
which has the transparent electrically 
conductive film which contains ruthenium or 
palladium as a platinum group metal from the 
S#L^+^t£/hc? result of Table 1 according to this invention has 

the antistatic effect which was excellent since 
the surface resistance was small enough, 
moreover, it has the electromagnetic-wave 
shielding effect which was excellent since the 
0.5MHz electromagnetic-wave shielding was 
high enough. 

Since salt water resistance is high, it excels in 
durability. 

Although Example 4 contains silver, alloy with 
ruthenium is formed at the time of film-forming, 
and salt water resistance does not fall. 
Since transparent conductive layer contains 
silica microparticles, the scratch strength of 
Example 1- Example 4 is also good. 



U SfcO. 5MHz«ttftttjflH£ 
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[0047] 

Since the cathode ray tube of the result of Table 
2 to Example 1- Example 5 has sufficient 
transmissivity practical, its transparent image is 
bright. 

A haze is also a satisfactory level and the 
contrast of the transparent image is not 
impaired. 

As for Example 2, the concavo-convex layer is 

formed in outermost layer. 

A gloss value is low and surface reflection is 

controlled, the reflect lump of outdoor daylight is 

alleviated. 

Since the transparent rate difference by a 
wavelength is small, black of a streak can be 
seen, and the hue of the transparent image is 



6/6/2005 



36/40 Copyright (C) 2005 The Thomson Corporation. 



mm 



MtiX^^o S£f£te clear. 




Since the transparent thin film for reflection 
prevention is formed, the luminous reflection 
factor of Example 1- Example 5 is low, and it is 
excellent in visibility. 

Since a reflected color is close to a white point, 
the transparent image is visible to a natural 
color. 

The visibility evaluation as synthesis of these 
optical properties became what was clearly 
excellent compared with Comparative Example. 



[0048] 
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[0048] 

On the other hand, Comparative Example 3 
using antimony dope tin oxide as an 
electroconductive material is inferior in each of 
antistatic effects and electromagnetic-wave 
shielding effects. 

Since silver is used as an electroconductive 
material, the antistatic effect and 
electromagnetic-wave shielding effect of an 
initial stage are good, but Comparative Example 
1 and Comparative Example 2 have low salt 
water resistance, and it turns out that there is no 
durability. 

Comparative Example 1 and Comparative 
Example 2 originate in silver, and its transparent 
rate difference is large, and they run short of the 
clearness of the transparent image. 
Moreover, since there is deviation also in a 
reflected color, the transparent image is visible 
to the unnatural hue. 

As a comprehensive result, visibility evaluation 
of Comparative Example 1- Comparative 
Example 3 became what is inferior compared 
with Example 1- Example 5. 



6/6/2005 



37/40 Copyright (C) 2005 The Thomson Corporation 



[0049] 



[0049] 




&Jg^ioS*%^±"a^T£ 





tiXts:Z>h<VXh&<DX\ #tbfc 





tut, mmKHAmmzti^b 







CO 



[ADVANTAGE OF THE INVENTION] 

A platinum group metal comes to contain 10 
weight % or more of transparent electrically 
conductive film of this invention in this 
transparent conductive layer, including 
transparent conductive layer formed of the 
application of the paint containing a platinum 
group metal microparticle. 
It has the outstanding antistatic effect and the 

i 

outstanding electromagnetic-wave shielding 
effect. 

And salt water resistance is high. 
Moreover, the transparency of a display surface 
is high, the display device with which this 
transparent electrically conductive film was 
formed has the natural hue of the transparent 
image, and it is clear. 

If above-mentioned transparent conductive 
layer contains silica microparticles, the 
transparent electrically conductive film which 
has the high film strength will be obtained. 
If one or more layers of transparent thin films 
which have a different refractive index from the 
refractive index of transparent conductive layer 
are provided in the upper layer and/or the 
sublayer of transparent conductive layer, the 
transparent electrically conductive film of low 
reflection will be obtained. 
Moreover, if the transparent thin film which has 
a concave-convex is provided in outermost 
layer, surface reflection will be controlled and 
the good transparent electrically conductive film 
of visibility with a high contrast will be obtained. 



6/6/2005 



38/40 Copyright (C) 2005 The Thomson Corporation. 



JP11-25759-A 



It comes to form the above-mentioned 
transparent electrically conductive film as for 
the display device of this invention on a display 
surface. 

It has the outstanding antistatic effect and the 
outstanding electromagnetic-wave shielding 
effect. 

And salt water resistance is good and it is 
durable. 

The transparency of a display surface is high, 
and the hue of the transparent image is natural 
and clear. 

It becomes the high display device of 
practicability. 
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